This paper investigates the relationship between deterrent and compensating effects ('Peltzman effect') under the point -record driving license system. We argue that, by inducing drivers to re-direct their penalty points towards the most rewarding offenses, this system generates selective compliance. In turn, this latter effect may determine offsetting behaviors. Evidence on traffic fatalities and seat belt use in Italy confirms our intuition. After the introduction of the point -record mechanism, road accidents decreased, but only selective compliance with seat belt use occurred, inducing significant offsetting effects with respect to non -occupant fatalities and driving intensity. Some adjustments are thus needed on traffic enforcement design to prevent these unintended consequences.
Introduction
A PRDL is an enforcement mechanism which attaches to each recorded traffic offense a fine and a corresponding amount of penalty points. When penalty points reach a given threshold, an 'incapacitation' measure is enforced in the form of driver's license suspension. It is actually a mechanism which couples a system of warnings (Nyborg and Telle (2004) ) with one of specific enforcement against repeat offenders (Bourgeon and Picard (2007) ; Basili and Nicita (2005) ). By tracking drivers' offense history through the progressive assignment of penalty points, a PRLD puts on a given infraction a weight which increases with the number of previously detected infractions.
Thus the higher the number of past detected offenses, the greater the probability, at the margin, of exceeding the established threshold of penalty points that triggers the non -monetary sanction of license suspension, as a powerful device against repeated offenders (Polinsky and Rubinfeld (1991) ; Polinsky and Shavell (1998) ).
While a vast empirical literature has measured the deterrent effect of the pointrecord mechanism on traffic offenses and road accidents, its impact on encouraging offsetting behaviors or compensating effects has been largely neglected.
In this paper we attempt to fill this gap, by disentangling deterrent and compensating effects associated with the recent introduction of a point -record driving license mechanism in Italy. We thus investigate the implicit cost, if any, of avoiding the costs of accidents through PRDL. To our knowledge this is the first paper dealing with this issue.
One of the most investigated instances of offsetting behaviors in road safety is associated with seat belt usage and is known as the 'Peltzman effect' (Peltzman (1975) ): mandatory seat belt usage, by encouraging careless driving, may indirectly generate adverse effects on road safety, leading to more road accidents, as, for instance, non -occupant fatalities. In this paper we investigate whether the coming into force of the point -record driving license mechanism in Italy has induced or exacerbated such a seat belt usage compensating effect and to what extent.
We are specifically interested in two questions:
1. To what extent and through which channels does the mechanism of the point -record driving license increase compliance?
2. Does the induced compliance generate offsetting behaviors?
First, the point -record mechanism increases deterrence, as proxied by a reduction in traffic offenses. Our results confirms our previous analyses in this respect Nicita 2009a, 2009b) , whereas in this paper we further contribute to the topics by investigating whether the increase in deterrence induced by the PRDL determined in turn a perverse effect on driving behaviors.
Second, we outline how the observed deterrent effect was fairly limited in Italy, revealing selective compliance mainly with mandatory seat belt usage. We ascribe the observed selective compliance to a specific effect induced by the point -record mechanism: rational drivers, in fact, resulted having re-directed the penalty points that would have been otherwise 'spent' in seat belt offenses, to other more rewarding traffic law violations (we define the latter a 'substitution effect'). This substitution effect was further exacerbated by the simultaneous steep increase in fines for seat belt infractions which occurred in Italy under the new point -record driving license system. Third, the observed selective compliance with the seat belt law produced perverse effects on road safety -i.e. an increase in non -occupant fatalities -as drivers engaged in more hazardous behaviors. We show that this latter effect has thus been exacerbated by the 'substitution effect' induced by PRDL.
Fourth, the occurrence of the two observed combined outcomes -from selective compliance to seat belt usage ('substitution effect'), and from the latter to road fatalities ('compensating effect') -generated an additional increase in dangerous speeding and drunk driving.
Our regressions clearly show the appearance of selective compliance after the introduction of PRDL in Italy. A sharp reduction (-68%) in seat belt offenses (and thus a strong compliance) is observed whereas other traffic offenses have been only marginally affected or even unaffected by PRDL. Moreover, while road accidents sharply decreased (-10%), a strong 'compensating effect' occurred, with reference to occupant and non -occupant injuries (Cohen and Evinav (2003) ). In particular, a 1% reduction in seat belt offenses is generally associated on the one side with a reduction (-0.13%) in occupant fatalities and injuries, and on the other with an increase (+0.18%) in non -occupant ones.
In addition, after the introduction of the PRDL regime, the reduction in seat belt offenses generated slight, but nonetheless statistically significant, impacts on dangerous speeding and on drunk driving offenses.
We thus conclude that the PRDL regime generated selective compliance with seat belt laws and reduced the total motor vehicle death rate. However, the induced selective compliance with seat belt laws encouraged, in turn, significant offsetting behaviors.
Given the widespread adoption of PRDL, this is an urgent message to be delivered to policy makers. Should we just accept the observed offsetting behaviors as the unavoidable cost of avoiding accidents? We believe we should not, as some policy options could be easily implemented to overcome the unintended consequences of PRDL regime.
The paper proceeds as follows. In Section 2, we graphically show our intuition on a possible perverse relationship between deterrent effects and offsetting behaviors under a PRDL regime. In Section 3, we briefly describe the design of the point -record driving license mechanism in Italy, reporting some recent data about road safety in that country. In Section 4, we present the data and the methodology adopted in our empirical analysis. Section 5 outlines our findings and discusses the main results.
Section 6 concludes, outlining how some adjustments are needed on traffic enforcement design to prevent the observed unintended consequences.
Point -record mechanism and offsetting behaviors: a graphical representation
In this Section we provide a simple graphical illustration of the possible perverse relationship between deterrent effects and offsetting behaviors under a point record mechanism regime. To this end, we outline separately the 'substitution effect' under a PRDL and the emergence of offsetting behaviors under selective compliance towards personal safety policy. Then we compare the two, under an integrated framework.
Point-record driver's license and the 'substitution effect'
A point -record driving license is a mechanism that imposes, besides fines, higher nonmonetary sanctions (penalty points) for repeat offenders, by tracking drivers' offense history through the progressive assignment of penalty points. Specifically, a PRDL can be thought as a mechanism through which authorities put on a given infraction a weight increasing with the number of previously detected infractions.
Actually, under the assumption that individuals maximize the sum of their payoffs over different periods, drivers know that if caught committing an offense, they will incur an immediate sanction and that, because of their record, any sanction they face for a subsequent offense will be greater than it otherwise would have been (Polinsky and Rubinfeld (1991) ; Polinsky and Shavell (1998) ). It is actually a mechanism which couples a system of warnings (Nyborg and Telle (2004) ) with one of specific enforcement against repeat offenders (Bourgeon and Picard (2007) ; Basili and Nicita (2007) Chen et al. (1995) ; Diamantopoulou et al. (1997) ; Benedettini and Nicita (2009a) and (2009b)). Much less developed, so far, is the economic analysis of the PRDL as a hybrid sanctioning system against repeat offenders (Basili and Nicita (2005) ; Bourgeon and Picard (2007) ).
We can graphically represent a PRDL through a curve of marginal rate of transformation (MRT), Ss, between the probability of the driver's license suspension and her driving intensity (which includes many different features such as speeding, dangerous and hazardous speeding, drunk driving, driving fast in adverse weather conditions, tailgating and so on), which, as in Figure 1 , is assumed to be linear. The constraint faced by drivers is determined by expected enforcement and current endowment of income and penalty points. Drivers choose their driving intensity according to the budget constraint they face each time, in terms of both fines and penalty points associated with that level of driving intensity. Assuming that drivers know the enforcement probability (Polinsky and Shavell (1998) ), they can calculate the risk of losing their license as the consequence of accumulating penalty points up to a critical threshold, because of the marginal impact of the offense they are evaluating whether to engage in, and/or the risk of selecting a very high level of driving intensity. When the license is suspended, the agent, being prevented from driving, is incapacitated for a while.
We want first to graphically outline the impact of selective compliance with some laws (say, seat belt laws) on the dynamics of other offenses.
Let us assume the driver to be initially at point E, in Figure 1 , which provides the driver with utility V°. We are interested in understanding the impact on driving intensity of an increase in the stock of penalty points to drivers, due for instance to drivers' selective compliance with seat belt laws.
The intuition here is that penalty points are 'inputs' spent for 'consuming' the normal good given by driving intensity. Thus, an increase in the stock of total penalty points available to consume driving intensity has the effect of shifting the MRT curve to the right (S's'). The driver may now decide either to maintain the same level of driving intensity, while decreasing the probability of having the license suspended (as a higher number of points are available for 'consumption' before reaching the critical threshold which imposes license suspension), moving then from E to R; or she may decide to maintain the same risk of having her driver's license suspended, while increasing driving intensity, from E to Z. Any point between R and Z represents the dimension of the 'substitution effect' between penalty points and traffic offenses, generated by an increase of the stock of available points, which induces higher driving intensity.
Thus, departing from E, the larger is the new number of penalty points to be 'spent' in order to 'consume' driving intensity, the greater is this 'substitution effect'.
To fully understand the meaning of this 'substitution effect', and why it occurs under a PRDL, consider that a penalty points system generally covers several traffic offenses, attaching a monetary fine and some penalty points to each offense. For instance in Italy, speeding may be sanctioned by both a fine ranging from €155.00 to €624.00 and by 5 penalty points (if the speed limit has been broken by between 10 and 40 km/h 1 ); while driving without seat belts is sanctioned by a monetary fine ranging from €74.00 to €299.00, and by 5 penalty points. Thus, speeding and seat belt infractions receive a different fine but the same penalty in terms of points charged.
If we reasonably assume that some offenses are positively related to driving intensity, e.g. speeding or dangerous driving, we may reasonably state as well that a rational driver might be induced to comply with the law only selectively: for instance, in Italy, by complying with mandatory seat belt use, the driver may re -direct 5 penalty points to other offenses which, by increasing driving intensity, might increase the driver's utility (e.g., in order to reach a given destination earlier than he otherwise would have done (Tarko (2009) , a driver may decide to 'invest' in speeding, the points saved by complying with mandatory seat belt use). A similar argument holds for monetary sanctions. Thus a first consequence of a point -record mechanism is that of inducing selective compliance in order to generate a substitution effect like the one depicted in Figure 1 , from Ss to S's'.
Consequently, a first hypothesis to be tested in our empirical analysis is the following: is the introduction of a point -record mechanism associated with selective compliance?
Offsetting behaviors induced by safety protection
In his ground -breaking article, Sam Peltzman (1975) illustrated his intuition on the emergence of offsetting behaviors due to safety protection through a nice graphical example. Under this framework, drivers are self -interested individuals maximizing their own utility from driving. In particular, a trade -off does emerge between 'driving intensity' and road safety, measured as the probability of the driver avoiding injury.
Following Winston et al. (2006) , we depict in Figure 2 the curve Dd, which represents the marginal rate of transformation (MRT) between safety (D) and driving intensity (d). This relation is assumed to be linear for the sake of simplicity.
Let us assume, as in Figure 2 , that the MRT is given by Dd and that a driver initially chooses a point E, which maximizes his utility, as shown by the tangency of the utility curve U° with the Dd curve. At point E, this then corresponds to the optimal levels of driving intensity and of expected damage injury. Now, let us assume that a law is introduced which imposes mandatory use of seat belts upon drivers, or which, equivalently, toughens sanctions for seat belt offenses.
The immediate effect of this legal provision is to affect the inclination of the MRT curve. Indeed for any given level of driving intensity, the probability of avoiding injury becomes greater, shifting the MRT curve from Dd to D'd'. Under the new MRT curve, the driver can decide either to maintain the same level of driving intensity while increasing safety (moving from E to A), or to maintain the same level of safety and increase driving intensity (moving from E to C). Of course, the driver can also choose any point between A and C. We define as offsetting behavior or compensating effect or behavioral feedback, as the literature has labeled it (Evans and Graham (1991) ), any
Many empirical works have investigated the existence of offsetting behaviors (e.g. Peltzman (1975) ; Blomquist (1988) and (1991); Crandall et al. (1986) ; Evans (1986) and (1987); Garbacz (1990) and ( (2007)). The typical analysis performed in these articles is devoted at empirically measuring "whether risk taking behavior is constant before and after installation of technological innovations" (Evans and Graham (1991) ) such as drivers' seat belts, airbags, anti -lock brakes and so on.
Many scholars tested whether drivers who wear seat belts drive more recklessly than if they were unbelted. Given that the introduction of mandatory use of seat belts is generally associated with a reduction in overall traffic fatalities, scholars have long debated how to disentangle the adverse behavioral feedbacks and the general observed trend in road accidents. One way of performing this analysis has been that of comparing (the reduction of) car occupants' injuries and (the increase of) nonoccupants' injuries in road accidents (see e.g. Cohen and Einav (2003) ; Sen and Mizzen (2007) ).
However, the relationship between seat belt use and traffic fatalities is far from being conclusively ascertained. Indeed, while some studies document an increase in traffic fatalities as a consequence of an increase in seat belt use, some others reach completely different conclusions. For example, Cohen and Evinav (2003) found that an increase in seat belt use determines a reduction in traffic fatalities in general, thus finding no evidence of compensating behavior. Similarly, Houston et al. (1995 ), Sen (2001 , and Young and Likens (2000) found that traffic fatalities in general benefit from the enactment of seat belt laws. Conversely, evidence of offsetting behavior has been found by Garbacz (1990) , and Sen and Mizzen (2007) , who show a positive relationship between seat belt use and non-occupant death rates, as well as by Calkins and Zlatoper (2001) and Risa (1994) who show evidence of a positive relationship between occupant and non-occupant fatalities and seat belt use. Some investigations, such as Garbacz (1992) and Derrig et al. (2002) , even find no kind of relationship at all between seat belt use and traffic fatalities.
While the empirical literature on offsetting or compensating behavior has generally focused on testing the hypothesis above, little of it explicitly addresses the relationship between enforcement design and the extent of offsetting behavior (Campbell (1988) ; Dee (1998) ). In this paper we argue that one main consequence of neglecting the role of enforcement design in assessing the existence of offsetting behavior, is precisely the difficulty in disentangling such compensating effects from general trends in compliance with the law and in traffic fatalities.
The case of offsetting behaviors induced by PRDL 'substitution effects'
In order to graphically illustrate the relationship between selective compliance and offsetting behavior, let us refer now to Figure 3 . We have represented there the relationships between driving intensity (on the lower horizontal axis), the probability of avoiding injuries (on the vertical axis on the left), the probability of having the driving license suspended (on the vertical axis on the right), and the probability of generating third -party damages through driving intensity (on the upper horizontal axis).
Let us assume that, initially, the driver is at point E. Let us assume that, as a consequence of the introduction of a point -record driving mechanism, drivers are assumed to decide to selectively comply with seat belt use, in order to obtain 'more penalty points' to be spent on driving intensity. Under this assumption, a 'substitution effect' occurs, as with the one outlined in Figure 1 , which induces a switch from Ss to S's'. Other things being equal, the driver will then move from E towards L, where driving intensity is accrued while the probability of losing the driving license is decreased (as a consequence of relaxing the penalty points constraint), and the probability of avoiding injury is decreased as an effect of driving intensity increase.
However, a point like L could not be an 'equilibrium' point. Selective compliance on seat belt use, indeed, generates a shift in Dd towards D'd', because now, as shown in Figure 1 , the probability of avoiding injury becomes greater. The new equilibrium point will thus be at or near K. Comparing E with K, it turns out that the new equilibrium point is characterized by a higher probability of avoiding injury, a higher probability of generating third party injury, and a higher driving intensity. The probability of having the license suspended in K is almost the same as in E.
It is important to note that Figure 3 allows us to distinguish three effects:
1. the compensating effect, from E to W (measuring the increase in driving intensity and in the probability of generating harm to a third party, due to a shift from
2. the substitution effect, from E to L (measuring the increase in driving intensity and in the probability of generating harm to a third party due to a shift from Ss to S's',
3. the combined effect, from E to K (measuring the increase in driving intensity and in the probability of generating harm to a third party due to both substitution and compensating effects).
As we can easily see, an enforcement system such as the point -record mechanism acts as a constraint on the extent of the 'compensating effect' (which potentially may expand to point C). However, when a point -record mechanism generates selective compliance, it might nonetheless induce a behavioral feedback leading to point K, thus offsetting the expected benefits from compliance.
In this paper we argue that the enforcement design which characterizes the pointrecord driver's license typically disregards two potential sources of adverse outcomes:
(a) the 'substitution effect', which leads to selective compliance; and (b) the 'compensating effect' induced by strategic selective compliance.
We thus focus our empirical analysis on the introduction of the point -record Certainly, the scarce use of seat belts contributes to the dramatic primacy of traffic fatalities in Italy which, it is important to recall, are responsible for a loss of 2% in terms of GDP and for 2% of the total number of deaths (Italian Institute of Statistics (2009) at once, no more than 15 points may be deducted, even though the total number of detected infractions could otherwise be enough to lead to the suspension of the driver's license. Nonetheless, the Italian Traffic Code also provides redemptive mechanisms such as the crediting of points every two years for drivers who have kept a clean record. Specifically, if for two consecutive years a driver does not commit infractions entailing the deduction of points, the initial credit of 20 points is restored. When he does not commit infractions for two consecutive years and moreover he has maintained at least 20 points, he receives a further credit of two points. For a detailed analysis of the effectiveness of the Italian PRDL as an incentive -compatible mechanism, we refer to Nicita (2009a, 2009b) in which is accurately investigated the impact of PRDL on speeding offenses, disentangling the 'announcement effect' and the 'incapacitation effect'.
The introduction of the PRDL, in Italy, has exerted, ceteris paribus, a heterogeneous effect on traffic offenses (see Fig. 8 ) as well as a vanishing one for some of them Nicita, 2009a, 2009b) . Actually, seat belt offenses are those which In the next Section, based on our previous investigations Nicita, 2009a, 2009b) we provide further statistical evidence both of drivers' alternative responses to traffic offenses, and of the trend in road accidents, after the introduction of the PRDL in Italy.
Data and methodology

Description of the data
Our research is devoted at: ( These data are available with regard to the whole Italian road network, i.e.
highways, state, regional, provincial, and municipal roads, from March 1 st , 2001.
Specifically, our analysis has been performed by employing monthly observations of the number of recorded tickets relative to the offenses mentioned in points (i) to (v).
To investigate the effects of the coming into force of a PRDL on road accidents, and then to test the Peltzman hypothesis, we used data on the monthly number of, respectively, road accidents and occupant and non -occupant fatalities and injuries.
These data, provided by the Italian Institute of Statistics (2009) In our specifications, we also controlled for the potential volume of vehicles on roads by using data on the monthly number of circulating vehicles (Veict), as they appear from the register of the Automobile Club d 'Italia 12 .
In addition, our regressions include a variable capturing weather conditions, as measured by the average monthly level of precipitations occurred in Italy (Prect).
These data have been obtained by averaging the daily amount of precipitation registered by each of the 187 meteorological stations located across the whole Italian territory. In fact, weather conditions may be related to the number of recorded tickets and road accidents in several ways. Specifically, they may influence the frequency of accidents as well as drivers' perceived risk of accidents thus potentially affecting their willingness to infringe traffic laws and, ceteris paribus, the number of registered traffic infractions.
In addressing empirically the effects of the introduction of the PRDL on the dynamics of the total amount of accidents and traffic offenses as well as in investigating the influence of seat belt use on occupant and non -occupant fatalities and injuries, we added in our regressions a further set of controls besides those just mentioned. We refer, first, to the monthly unemployment rate (Unemplt), which has been used to capture the effect of economic conditions on traffic fatalities. Data on the monthly rate of unemployment come from the International Labour Organization database on labor statistics, LABORSTA . Actually, macro -economic conditions may affect the dynamics of accidents through different channels as well as in opposite directions. For example, an increase in the rate of unemployment may be associated with a reduction in traffic fatalities (Stuckler (2009) ) and offenses, because of e.g. a 11 This was finalized at controlling for the implemented level of enforcement and thus for any change occurred in the enforcers' ability into detecting traffic offenses. Actually, it is important to remind that the collected observations on traffic tickets result as they have been detected and recorded by the Italian National Police. 12 Available at: http://www.aci.it/index.php?id=54 . The monthly number of circulating vehicles has been computed by considering the total amount of circulating vehicles, as they resultedrecorded at December 31st 2000, and by adding then, for every month, the number of newly registered vehicles minus the number of vehicles that have been removed from the register.
reduction in people's opportunity costs (Cohen and Evinav (2003) ), as well as in traveling (Ruhm (2000) ). Conversely, a decrease in the unemployment rate, being associated with an improvement in well -being, may lead to the purchasing of safer vehicles and thus to a reduction of accidents (Sen and Mizzen (2007) Sen and Mizzen (2007) ).
In addition, we employed the monthly variations in alcohol price (AlcPricet) to control for the effect of alcohol consumption 13 on road accidents. Data on the variations in alcohol price have been collected from the dataset used by the Italian
Institute of Statistics to compute the yearly National Consumer Price Index 14 .
Data on the monthly level of resident population (Popt) and on the monthly number of resident males aged between 25 -29 (PopM2529t) are also included in regressions.
Popt is a proxy for the overall potential volume of road users. PopM2529t accounts for the presence of those individuals who have been revealed to show a higher probability of being involved in accidents (Italian Institute of Statistics (2009) Finally we tested the robustness of our results by adding also the variable GasPricet as proxy for traffic intensity. This variable captures monthly variations in gasoline price. Although gasoline demand may be considered substantially inelastic (Brons et al. (2008) ), gasoline price is usually employed in the literature on road safety as an exogenous proxy for traffic intensity. As with the price of alcohol price, data on changes in gasoline prices have been collected from the National Consumer Price Index dataset of the Italian Institute of Statistics 17 .
Our balanced dataset covers the period March 2001 -Septemeber 2008. In Table 1 we report the main descriptive statistics concerning the variables employed in our regressions. 13 We assume that alcohol demand is not inelastic, Fogarty (2009 
Methodology and empirical specification
The effects of the PRDL on traffic offenses and accidents
The effects on offenses and road accidents of the introduction of the PRDL have been outlined in previous empirical research Nicita (2009a, 2009b)) through non parametrical estimates. Here we extend previous analysis by estimating a Sharp Regression Discontinuity Analysis (Angrist and Pischke (2009)), while enriching the number of control variables. In particular the following specifications are drawn:
where Offt and Acct represent, respectively, the amount of recorded tickets and occurring road accidents during month t; PRDLt is a dummy variable which takes the value 1 for the months from the cutoff date July 1 st , 2003 onward (i.e. from the entry into force of the PRDL onward), and 0 otherwise, and represents our treatment status;
Θt is a set of controls including the variables Camerast, Policet, Veict, Prect, Unemplt, GasPricet, and AlcPricet, and the lagged dependent variable (up to three lags, arbitrarily chosen 18 ) to account for autocorrelation; t is a variable accounting for the time trend.
Equation (1) In all specifications standard errors are corrected for heteroskedasticity.
To ensure that our time series are definitely free from seasonal effects (e.g. the dynamics of traffic tickets and road accidents may be driven by changes in traffic intensity because of holiday periods), we transformed both our dependent and independent variables by means of the moving average technique. Similar remarks apply for those controls like the unemployment rate, alcohol price, or precipitations, which, for differing reasons, are likely to be affected by seasonality. Given that our data refer to monthly observations, the time window employed for the moving average transformation is equal to twelve months.
The figures obtained thereafter were then transformed into logarithmic values in order to interpret the coefficient of our regressions as elasticities and to approximate as much as possible a normal distribution of the data.
Seat belt use and traffic fatalities
The second goal of our analysis is to estimate the relationship between seat belt use and traffic fatalities in order to capture the eventual occurrence of offsetting behaviors due to the introduction of a PRDL. To our knowledge this is the first paper dealing with this issue.
Actually, accordingly to a preliminary analysis (see Fig. 8 ) we observe that among the several types of traffic law violations we considered, seat belt offenses in Italy strongly benefited from the introduction of a PRDL. Specifically, not only seat bealt offenses' time series experiences a clear downward jump after the coming into force of the PRDL, but it represents also the only time series which shows, different than that of the other infractions, an indefinitely decreasing trend over time. Consequently, we want to investigate whether an increase in the use of seat belts benefited road safety as well, by reducing the number of individuals suffering from road accidents, or rather promoted offsetting behaviors producing puzzling results on road safety.
To this end we investigated:
1. the relationship between seat belt offenses (as a proxy of seat belt use) and occupant and non -occupant fatalities during the overall observation period March compensating effects due to an increase in the usage of personal safety devices ;
2. the impact, if any, of PRDL regime on the relationship between seat belt offenses and traffic fatalities; 3. the channels through which the mentioned impact of PRDL, if any, prevented or exacerbated the occurrence of offsetting behaviors.
In order to test the Peltzman hypothesis for Italy we estimated the following two
Log -Log models, by means first of an OLS and then of a 2SLS estimator, as in Cohen and Evinav (2003) ,and Sen and Mizzen (2007) ): The 2SLS estimator has been used to take into account the outlined influence of the introduction of the PRDL in increasing seat belt use and thus to take into account the potential endogeneity between the dependent variables and seat belt use (see e.g. Cohen and Evinav (2003) , Sen and Mizzen (2007) ). Specifically, we wanted to capture the idea that an increase in road fatalities may have caused the adoption of a law reform, like the PRDL, which, in turn, has caused an increase in seat belt use.
To this end, we regress, in the first stage of our 2SLS regressions, the endogenous variable Log(Seatt) on the set of regressors employed in the second stage plus the dummy variable PRDLt and a first order lagged dependent variable (see e.g. Sen and
Mizzen (2007)).
In all the estimated specifications standard errors are corrected for heteroskedasticity, a time trend, the lagged dependent variable (up to three lags), and two dummies to account for seasonal peaks are included. 
Estimation results
In this section we report the results of our econometric analyses concerning the effect on traffic offenses and road accidents of the introduction of the PRDL in Italy on July 1 st , 2003, and the relationship between seat belt offenses and traffic fatalities.
The effects of the PRDL on traffic offenses and accidents
In Table 2 we report the results of our regression analysis concerning the effect on several traffic offenses of the adoption of a PRDL. We illustrate first the results of our baseline regressions, and then the robustness checks consisting in the estimation of the original models using different time windows around the entry into force of the new law.
Our results confirms previous analyses 21 in this respect. The coming into force of the PRDL did not affect all offenses in the same way. Indeed, consistent with Fig. 8 the traffic law violation which benefited the most is seat belt offense. Actually, when
shifting from a regime without PRDL to one with PRDL, we observe a decrease of about 68.88% in seat belt offenses.
Then, it follows that drunk driving and speeding offenses also benefited, though to a lesser extent, from the introduction of the PRDL, experiencing reductions of 21.41%
and 20.68% respectively in the two years following its adoption.
Our robustness checks confirm the results of the baseline regressions and point out also the vanishing effect over time of the PRDL that occurred for some traffic offenses (Benedettini and Nicita 2009b) .
Indeed, we observe that when moving from a 12 -month to a 18 -month and then 24 -month time window (Tabs. 3 and 2), the coefficient of the variable PRDLt, capturing the treatment status, tends to decrease for all offenses with the exception of seat belt offenses. In addition, it emerges that for drug driving and dangerous speeding offenses the introduction of the PRDL exerted a deterrent effect only in the period immediately following the entry into force of the new law (i.e. when examining a 12-month time window). Indeed, it appears that when considering broader time windows, the coefficient of our treatment variable loses significance. Unlike all other offenses, i.e.
speeding and drunk driving, it progressively decreased, while for seat belt offenses it 21 Nicita (2009a, 2009b). tends to rise, albeit with a different magnitude. Specifically, it appears that the reduction in seat belt offenses rises from 0.42 offenses to 0.52 points in passing from a 12-month to a two-year window. Table 4 reports the results concerning the effect of the introduction of the PRDL on road accidents. Our estimates show that the adoption of the PRDL is associated with a reduction of about 0.10 points in accidents, corresponding to a decrease of 10.52%. This percentage tends to rise, until about 18.53%, when, testing for the robustness of our results, we added further controls in our regressions. These robustness checks also show that actions aimed at reducing alcohol consumption -e.g.
an increase in alcohol price -enhance road safety. Indeed, it emerges that a alcohol price rise of 1% is associated with a reduction of about 11% in road accidents. Our regressions also confirm that males aged 25 -29 are significantly exposed to accident risk. Indeed an increase of 1% in the number of males aged between 25 -29 in the population corresponds, ceteris paribus, to an increase of about 14% in accidents.
We then tested the robustness of our results by using different time windows around the enactment of the PRDL (see Tab. 5). These robustness checks further confirms our results. In addition, when looking at the OLS estimates, it appears that the positive effect on accidents, as for offenses, is decreasing over time. Indeed, the coefficient of the variable PRDLt decreases when passing from a 12 -month to a 18 -month and then 24 -month time window. Moreover, the effect of alcohol price changes tends to lose significance, while that relating to the influence of the level of resident population and of the number of males aged between 25 -29 tend, generally, to maintain their statistical significance.
In Figs. 9 -11 we show the discontinuous trend in speeding, drunk driving, and seat belt offenses. In Fig. 12 we report the discontinuous trend associated with road accidents. Consistent with the results of our regressions, Figs. 9 -11 also highlight the heterogeneous responses of traffic offenses to the adoption of the PRDL. In addition, these figures provide evidence of the fact that offenses like speeding and drug driving, although they benefited from the introduction of the PRDL, are characterized by an increasing trend over time (Benedettini and Nicita (2009a) ).
An explanation of the occurrence of the increasing trend experienced by the mentioned offenses, despite the coming into force of the PRDL, as well as of the vanishing effect of the latter exerted on road accidents and speeding offenses, isprovided in Benedettini and Nicita (2009b) . In this paper we further contribute by attempting to disentangle the reasons behind the strong deterrent effect that the coming into force of the PRDL exerted on seat belt offenses. We argue that the significant response of seat belt offenses is the outcome of what we define in Section 2 as the 'substitution effect': rational drivers may have re-directed the penalty points that would have been otherwise 'spent' in seat belt offenses, to other more rewarding traffic law violations. In addition, the simultaneous steep increase in fines for seat belt infractions, which occurred in Italy with introduction of PRDL, further exacerbates this substitution effect, through a Beckerian channel (Becker (1969) ). Specifically, we observe that an increase of 1% in seat belt use determines a reduction of 0.13% in occupant fatalities, but an increase of 0.18% in pedestrian injuries and deaths.
Seat belt use and traffic fatalities
Regressions concerning the effect of the coming into force of the PRDL on traffic offenses have revealed that the new sanction policies exerted a strong deterrent effect with reference to seat belt offenses. By considering that, generally, a reduction in seat belt offenses is related with a reduction in occupant fatalities but with an increase in pedestrian fatalities and that following the introduction of the PRDL seat belt offenses experienced a drastic reduction, we may reasonably state that the adoption of a PRDL, by increasing seat belt use, encouraged offsetting behaviors. We will address the specific role of the PRDL in the next subsection. At this stage, it is sufficient to observe that an increase in sanctions for seat belt offenses, both monetary and nonmonetary, is associated with compensatory behavior and that the influence of the new law has been taken into account in the IV regressions, where the dummy PRDLt assumes a negative and statistically significant coefficient in the first stage of the 2SLS
estimates.
Moreover, it is important to observe, by considering a two -year time window around the entry into force of the new law, that the average number of occupant fatalities declined by an amount equal to 6%, and the average number of nonoccupant fatalities increased by an amount equal to 5%, after July 1 st , 2003.
Our results concerning the relationship between traffic fatalities and seat belts usage appear to be robust to the introduction of further controls in the specifications (Tabs. 7 and 8), and to the adoption of different time windows around the introduction of the PRDL (Tabs. 9 and 10). We focused, respectively, on a 24-month, 18-month and 12-month time window around the introduction of the PRDL.
The performed baseline estimates also reveal that macroeconomic conditions, as measured by the monthly unemployment rate Unemplt, are negatively associated with occupant fatalities but show no relationship of any kind with non -occupant fatalities.
Also of interest is the role of different types of enforcement 'devices' on road fatalities. Actually, while occupant fatalities appear not to be sensitive to the number of cameras or police patrol cars deployed (an exception occurs when we perform our robustness checks by employing different time -horizons around the entry into force of the PRDL, Tab. 9), it emerges that non -occupant fatalities are positively related to the amount of police patrol cars on duty (Tabs. 6, 8, and 10), but negatively to the number of deployed cameras (Tabs. 8 and 10). The positive effect of cameras on traffic fatalities may be explained through the effect they exert on certain driving behaviors such as speeding or drunk driving. Actually, we have seen that increasing the number of cameras deployed, Tab. 2, leads to an increase in the number of speeding and alcohol related offenses detected. To put it differently, the ability of the enforcement authorities to detect these offenses increased. Therefore, if we assume that an increase in the probability of detection exerts a deterrent effect on certain types of driving behavior (Leung (1995) , Shepherd (2001) , Tay (2005)), we may well understand the negative relationship between the number of enforcement devices and traffic fatalities 22 . Another possible explanation has to do with the non -monetary sanctions related to speeding and drunk driving 23 .
Moreover, our estimates point out that, generally, an increase in the number of circulating vehicles, as proxied by the variable Veict, is positively associated with the volume of both non -occupant and occupant fatalities. In addition, policies aimed at reducing alcohol consumption, through e.g. an increase in alcohol price, appear to benefit non -occupant fatalities, as pointed out by the negative and statistically significant coefficient of AlcPricet (Tab. 8).
When we test the robustness of our results by adding further controls, we observe that an increase in the number of males aged between 25-29 in the population is positively associated with the number of occupant fatalities, thus supporting the view that, in Italy, the category of male drivers aged between 25-29 have a substantially higher risk of being involved in accidents (Italian Institute of Statistics (2009)).
Does the point -record mechanism induce offsetting behavior?
Finally, we measure to what extent the emergence of observed offsetting behaviors is attributable to the adoption of a PRDL regime, and thus to the increase in seat belt use induced by selective compliance (what we defined the 'substitution effect' in Section 2).
We investigated the occurrence of offsetting behavior, i.e. the relationship between seat belt offenses and occupant and non -occupant fatalities, in two different subperiods: the first one covering the two years before the coming into force of the PRDL, and the second one covering the two years afterwards. Table 11 documents the corresponding results.
While we find no relationship between seat belt offenses (and thus ceteris paribus seat belt use) and occupant and non-occupant fatalities before the adoption of PRDL, 22 Conversely, police patrol cars might be positively related with the number of pedestrian fatalities because of the type of control or warning they may exert on drivers. Actually, drivers have to be stopped by the Police to be charged with a fine, or generally the presence of Police patrols on roads makes drivers decrease the speed at which they are travelling. However, once the control has been performed or the Police patrol disappears from drivers' route, a discontinuity in the driving speed occurs, i.e. it increases. It is this sudden increase in driving speed to which we ascribe the negative effect of Police patrols on pedestrian fatalities. 23 Indeed, in Italy, drunk driving is always punished with license suspension and speeding offenses are directly punished with license suspension when the speed limit has been broken for a range beyond 40 Kkm/h. If we consider that breaking the speed limit for a range beyond 40 Km/h is among the ten most frequent offenses, in Italy, the negative coefficient of Cameras(t) may capture the beneficial effect of license suspension on traffic fatalities.
within the two years after the adoption of the PRDL a strong offsetting behavior is found.
Seat belt use turns out to reduce occupant fatalities while increasing nonoccupant fatalities. More precisely, in the two years after the coming into force of the PRDL regime, a reduction of 1% in seat belt offenses is associated with an increase of 0.34% in non -occupant fatalities and with a decrease of 0.28% in occupant fatalities.
These results strongly confirm our intuition of a direct effect of the PRDL on offsetting behavior and suggest that large part of the effect of seat belt use on traffic fatalities, during the overall period (Tab. 6), occurred after the introduction of the PRDL.
Finally, we investigated the hazardous driving behavior generated by seat belt use.
To this end, our regressions in Table 12 highlight that compensating behavior has occurred with reference to two types of driving behavior: dangerous speeding and drunk driving.
Actually, the negative and statistically significant coefficient of the variable Log(Seatt)*PRDLt tells us, first, that a decrease in seat belt offenses is positively associated with an increase in dangerous driving and drunk driving offenses; secondly, it shows that this increase in drunk driving and dangerous speeding is greater than it would have occurred in the absence of a PRDL, i.e. in the months before its introduction 24 . Specifically, this increase is equal to 0.02% for dangerous speeding and to 0.007% for drunk driving offenses. 24 Being it an interaction term with the dummy PRDLt which captures the presence of the PRDL
Conclusions and Policy Options
In his ground-breaking article on offsetting behavior Peltzman (1975) argued that personal safety protection, such as mandatory seat belt usage, by encouraging careless driving, may indirectly generate adverse effects on road safety, leading to more road accidents. In this paper we have empirically investigated the role of the point-record driving license in encouraging this type of moral hazard. Actually, while a broad part of the empirical literature on the point-record mechanism has measured its deterrent effect on traffic offenses and road accidents, to the best of our knowledge it has neglected its impact on promoting offsetting behaviors.
Specifically, we tested the relationship between deterrent and compensating effects.
Our behavioral assumption was that a point-record system may induce selective compliance ('substitution effect') on seat belt use and, in turn, this effect may encourage offsetting behavior, measured by occupant and non-occupant injuries.
Our empirical findings confirm our intuition. The reduction we observe in the rate of motor vehicle accidents, consequently to the introduction of a point-record driving license, did not occur for free in Italy. While the PRDL regime increased deterrence, as proxied by a reduction in traffic offenses, selective compliance only occurred for seat belt use. The relatively greater increase in seat belt use determined on the one side a reduction in occupant fatalities but on the other an increase in non-occupant fatalities as a result of drivers engaging in more hazardous driving behaviors.
We ascribe this compensating effect to what we have called the 'substitution effect' -i.e. rational drivers re-directed the penalty points that would have been otherwise 'spent' in seat belt offenses, to other more rewarding traffic law violations. Moreover, the increase in seat belt use generated additional dangerous speeding and drunk driving.
In particular, in order to maintain the deterrence effects of a point-record mechanism, while reducing the observed perverse linkage between the 'substitution effect' and offsetting behaviors, we suggest that the authorities: (i) refrain from assigning penalty points to offenses related to the use of personal safety devices such as the seat belt, relying only on monetary sanctions for these offenses and, if appropriate, raising fines for them; (ii) increase the penalty point tariffs for 'driving intensity' offenses such as speeding, drunk driving, and so on; (iii) reduce the amount of points initially assigned to drivers, in order to reduce drivers' incentives to strategically re-direct penalty points towards more rewarding offenses. Actually, looking at Fig. 3 it is possible to observe that if penalty points were not assigned for offenses related to the use of personal safety devices, no substitution effect would occur. This is equivalent to saying that the shift of the curve sS to s'S' would not take place, thus determining a lower level of driving intensity and of the probability of third-party injuries, while increasing the probability of license suspension and of avoiding driver injuries.
These measures, in our view, may partially re-align drivers' incentives to safer driving, preventing the observed distortions of the PRDL regime and thus minimizing the unintended 'costs of avoiding accidents'.
Given the widespread adoption of the point-record driving license, we believe this is an urgent message to be delivered to policy makers.
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